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(57) Abstract: 



PROBLEM TO BE SOLVED: To obtain a laminated electronic component having 
high inductance acquisition efficiency and fine via connectability. 
SOLUTION: In the laminated electronic component constituted of 
alternately laminating electric insulating layers and coil forming 
conductors and successively connecting pads formed on the end parts of 
respective coil forming conductors through a via hole to form a spiral 
coil, the plan view shape of the coil is a rectangle and the arrangement 
and size of the pads are optimized. 
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^ NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

In the laminating electronic parts which come to form a spiral coil by 
making sequential connection of the pad formed in the edge of a 
conductor through a beer hall an electric insulation layer and the 
object for coil formation — a conductor — alternation — a laminating 
— carrying out — each object for coil formation — The configuration 
of the plane view of said coil is a rectangle. To two either per each 
long side of said rectangle of a total of four places A pad is formed 
corresponding to the location of a beer hall. Each central point A of 
said four pads In four points to which it is on the same long side of 
said rectangle, respectively, and A, and B, C and D are located [ among 
B, C, and D, ] in a line in order of A', D, B' , and C on said straight 
line CD through A or B, respectively in the intersection of a straight 
line vertical to a straight line CD, and a straight line CD when it 



considers as B' , A' and, 

The distance between distance >=A' C between A' D / 12 

The distance between distance >=A' C between B' D / 6 

The distance between distance >=A' C between B' C / 12 

Laminating electronic parts characterized by arranging the pad so that 

it may be satisfied. 

[Claim 2] 

In the laminating electronic parts which come to form a spiral coil by 
making sequential connection of the pad formed in the edge of a 
conductor through a beer hall an electric insulation layer and the 
object for coil formation — a conductor — alternation — a laminating 
— carrying out — each object for coil formation — The configuration 
of the plane view of said coil is a rectangle. To two either per each 
long side of said rectangle of a total of four places A pad is formed 
corresponding to the location of a beer hall. Each central point A of 
said four pads A, and B, C and D are on the same long side of said 
rectangle among B, C, and D, respectively. And it is on the corner where 
said rectangle counters, and through A or B, A and C set the 
intersection of a straight line vertical to a straight line CD, and a 
straight line CD to four points located in a line in order of A', D, B' , 
and C on said straight line CD, respectively, when it considers as B' , 
A' and. 

The distance between distance >=A' C between A' D / 12 

The distance between distance >=A' C between B' D / 12 

The distance between distance >=A' C between B' C / 12 

Laminating electronic parts characterized by arranging the pad so that 

it may be satisfied. 

[Claim 3] 

distance between A' D = — distance between B' D = — distance between B' C 
= — the distance between A' C / 3 

Laminating electronic parts according to claim 2 or 3 characterized by 
arranging the pad so that it may become. 
[Claim 4] 

Laminating electronic parts according to claim 1 to 3 with which the sum 
total of area which four pads disturbed to the coil inside is 
characterized by being 1. 4 - 26% to the area of the coil inside. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to laminating electronic parts. Especially, it is 
related with a laminating inductor and a laminating impedance component. 
[0002] 

[Description of the Prior Art] 

As a Prior art of this invention, there are laminating electronic parts 
indicated by JP, 2001-176725, A. these laminating electronic parts — an 
electric insulation layer and the object for coil formation — a 
conductor — alternation — a laminating — carrying out — each object 
for coil formation — the spiral coil is formed by making sequential 
connection of the pad formed in the edge of a conductor through a beer 
hall. 
[0003] 

Drawing 13 is drawing explaining the configuration of the suitable 
conventional technique for comparison with this invention, it is shown 
in drawing 13 — as — the ceramic green sheetc [ 71 ]-71h top — the 
object for coil formation — a conductor is formed, the object for coil 
formation — the object for the 1st coil formation by which the 
rectangular long side side was opened as a conductor — the object for 
the 2nd coil formation by which the rectangular Conductorb [ 72 ],d 
[ 72 ], and 72f and shorter side side was opened — it has Conductors 
72c, 72e, and 72g. the object for the 1st coil formation — Conductors 
72b, 72d, and 72f are formed in the ceramic green sheets 71c, 71e, and 
71g, respectively, the object for the 2nd coil formation — Conductors 
72c, 72e, and 72g are formed in the ceramic green sheets 71d, 71f, and 
71h, respectively, the object for the 1st coil formation — Conductors 
72b, 72d, and 72f have pads 74 and 75, respectively in the location 
brought close to rectangular corner section 73a and this corner section 
73a along the direction of a long side from corner section 73b which 



counters in the direction of a long side, the object for the 2nd coil 
formation — Conductors 72c, 72e, and 72g have pads 76 and 77, 
respectively in rectangular corner section 73c and the location kept 
away from 73d of corner sections which counter in the direction of a 
shorter side along the direction of a long side to this corner section 
73c. 
[0004] 

Thus, by the configuration which shifted the location of a pad, the poor 
short prevention by prevention short [ by the blot or printing gap at 
the time of printing / poor ], the laminating, and the laminating gap at 
the time of sticking by pressure is attained. 
[0005] 

[Problem (s) to be Solved by the Invention] 

However, in the conventional configuration, it was not taken into 
consideration only by keeping away the location of putt to extent which 
can prevent short [ poor ] about the effect which the location of a pad 
has on the acquisition effectiveness of an inductance, or the effect 
which the magnitude of a pad has on dependability, such as beer 
connectability. 
[0006] 

In this invention, the acquisition effectiveness of an inductance makes 
it a technical problem to obtain laminating electronic parts, such as a 
laminating inductor or a laminating impedance component with good beer 
connectability, highly by optimizing arrangement and magnitude of a pad. 
[0007] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the laminating 
electronic parts of this invention In the laminating electronic parts 
which come to form a spiral coil by making sequential connection of the 
pad formed in the edge of a conductor through a beer hall an electric 
insulation layer and the object for coil formation — a conductor — 
alternation — a laminating — carrying out — each object for coil 
formation — The configuration of the plane view of said coil is a 
rectangle. To two either per each long side of said rectangle of a total 
of four places A pad is formed corresponding to the location of a beer 
hall. Each central point A of said four pads A, and B, C and D are on 
the same long side of said rectangle among B, C, and D, respectively, 
and it passes along A or B. The intersection of a straight line vertical 
to a straight line CD, and a straight line CD, respectively A', when it 
considers as B' , It is characterized by arranging the pad so that 
distance/12 may be satisfied in A' and four points located in a line in 



order of D, B' , and C between the distance between distance >=A' C 
between A' D / 12, the distance between distance >=A' C between B' D / 6, 
and distance >=A' C between B' C on said straight line CD. 
[0008] 

The laminating of the conductor is carried out by turns, moreover, the 
laminating electronic parts of this invention — an electric insulation 
layer and the object for coil formation — In the laminating electronic 
parts which come to form a spiral coil by making sequential connection 
of the pad formed in the edge of a conductor through a beer hall each 
object for coil formation — The configuration of the plane view of said 
coil is a rectangle. To two either per each long side of said rectangle 
of a total of four places A pad is formed corresponding to the location 
of a beer hall. Each central point A of said four pads A, and B, C and D 
are on the same long side of said rectangle among B, C, and D, 
respectively. A and C are on the corner where said rectangle counters, 
and it passes along A or B. The intersection of a straight line vertical 
to a straight line CD, and a straight line CD, respectively At and when 
[ A' , when it considers as B' ] It is characterized by arranging the pad 
so that distance/12 may be satisfied in A' and four points located in a 
line in order of D, B' , and C between the distance between distance 
>=A' C between A' D / 12, the distance between distance >=A' C between B' D 
/ 12, and distance >=A' C between B' C on said straight line CD. 
[0009] 

Moreover, the laminating electronic parts of this invention are 
characterized by arranging the pad so that it may be set to distance/3 
between distance =A' C between distance =B' C between distance =B' D 
between A' D. 
[0010] 

Furthermore, the laminating electronic parts of this invention are 
characterized by the sum total of area which four pads disturbed to the 
coil inside being 1. 4 - 26% to the area of the coil inside. 
[0011] 

[Embodiment of the Invention] 

Hereafter, an example explains this invention concretely. 
(1) Example 1 

Drawing 1 (a) - (f) is the top view showing the production process of 
one example of this invention, la-lf of drawing are the ceramic green 
sheets containing magnetic ferrite powder. The ceramic green sheets la- 
lf have the shape of a rectangle which has a long side and a shorter 
side, the object for coil formation prepared in the each ceramic green 
sheets [ la-lf ] top face by printing of a silver paste 2a-2f — it is a 



conductor, the object for coil formation — Conductors 2a and 2f are 
drawn by the edge of each each ceramic green sheets [ la and If ] 
shorter side, and are connected to the external electrode and the 
electric target which mention later. 
[0012] 

3a-3j are pads. Pads 3b, 3d, 3f, 3h, and 3j are formed on each ceramic 
green sheet Ib-lf. Moreover, Pads 3a, 3c, 3e, 3g, and 3i are formed in 
the location of the beer hall established in each ceramic green sheets 
la-le. The beer hall is filled up with Ag paste and Pads 3a, 3c, 3e, 3g, 
and 3i are connected to Pads 3b, 3d, 3f, 3h, and 3j through the 
conductor with which the beer hall was filled up, respectively. 
[0013] 

the object for coil formation added to the upside and bottom in these 
ceramic green sheets la-lf — a ceramic green sheet without a conductor 
— a laminating — it stuck by pressure and calcinated. The line breadth 
of a coil was [ the path of 515x210 micrometers and a pad of 50 
micrometers and a coil outer diameter ] 80 micrometers after baking. To 
the ends of the obtained sintered compact, as shown in the plan of 
drawing 2 (a), and the side elevation of (b), the external electrodes 8 
and 9 which consist of Ag were formed by baking, and the laminating 
electronic parts 4 were obtained. 
[0014] 

the electric insulation layer in which the laminating electronic parts 4 
were formed of baking of the ceramic green sheets la-lf, and the object 
for coil formation — Conductors 2a-2f were formed by turns, moreover, 
the object for coil formation — sequential connection of the pads 3a-3j 
formed in the edge of a conductor is made through a beer hall, and the 
spiral coil is formed. 
[0015] 

As shown in drawing 2 (a), when the laminating electronic parts 4 are 
seen from [ the ] a laminating, as for the coil 7, the configuration of 
plane view is making the rectangle. Moreover, it sees from a laminating 
and Pads 5a-5d are located in two either per each long side of said 
rectangle of a total of four places. Here, pad 5a corresponds to the 
pads 3g and 3h of drawing 1 . Pad 5b corresponds to the pads 3a, 3b, 31, 
and 3j of drawing 1 . Pad 5c corresponds to the pads 3c and 3d of 
drawing 1 . Moreover, it corresponds to the pads 3e and 3f of drawing 1 
pad 5d. 
[0016] 

A, and B, C and D are on the same rectangular long side among each 
central point of these four pads, respectively, and A and C are on the 



corner where a rectangle counters. Moreover, the pad is arranged so that 
the location of four points located in a line in order of A', D, B' , and 
C on a straight line LI, respectively in the intersection of a straight 
line vertical to the straight line LI which passes along A or B and 
passes along C and D, and a straight line LI when it considers as B' , A' 
and may satisfy distance/3 between distance =A' C between distance =B' C 
between distance =B' D between A' D. At this time, the distance between 
each pad is regular intervals, and it has become arrangement used as max. 
[0017] 

At this time, the sum total of area which four pads disturbed to the 

coil inside was 8.6% to the area of the coil inside. 

[0018] 

In this way, the inductance of the obtained laminating electronic parts 
4 (measurement size n= 10) was measured. Inductance acquisition 
effectiveness (inductance value per unit area in a coil) is shown in a 
table 1. Moreover, an inductance value, an impedance value, and beer 
connectability (percent defective) are shown in a table 2. 
(2) Examples 2 and 3 

Drawing 3 (a) - (f) is the top view showing the production process of 
one another example of this invention. 

a ceramic green sheets [ la-lf ] top face — the object for coil 
formation — Conductors 12a-12f and Pads 13a-13j are formed. The 
laminating electronic parts 14 were produced at the same process as an 
example 1 using these ceramic green sheets la-lf. In the obtained 
laminating electronic parts, the line breadth of a coil was [ 515x210 
micrometers and the diameter of a pad of 50 micrometers and a coil outer 
diameter ] 80 micrometers. 
[0019] 

As shown in drawing 4 (a), when the laminating electronic parts 14 are 
seen from [ the ] a laminating, the coil 17 is making the rectangle. 
Moreover, it sees from a laminating and Pads 15a-15d are located in two 
either per each long side of said rectangle of a total of four places. 
Here, pad 15a corresponds to the pads 13g and 13h of drawing 3 . Pad 15b 
corresponds to the pads 13a, 13b, 13i, and 13j of drawing 3 . Pad 15c 
corresponds to the pads 13c and 13d of drawing 3 . Moreover, it 
corresponds to the pads 13e and 13f of drawing 3 pad 15d. 
[0020] 

A, and B, C and D are on the same rectangular long side among each 
central point of these four pads, respectively. Moreover, A' and when it 
considers as B' , the location of four points located in a line in order 
of A' , D, B' , and C on a straight line LI, respectively the intersection 



of a straight line vertical to the straight line LI which passes along A 
or B and passes along C and D, and a straight line LI 

mmn2 • — DF^j?ii»=B^ cF^jEiii=A' cmm/G 

Dr^J?gli=l 4 5ju,m 

mmm3 • — DF^j?iii=B^ cF^jEgii=A' cmm/12 

B' DWJ?g|i=l 4 5Mm 



The pad is arranged so that it may be satisfied. 
[0021] 

In this way, the inductance of the obtained laminating electronic parts 
14 (n= 10) was measured. Inductance acquisition effectiveness 
(inductance value per unit area in a coil) is shown in a table 1. 
(3) Examples 4 and 5 

Drawing 5 (a) - (f) is the top view showing the production process of 
one another example of this invention. 

a ceramic green sheets [ la-lf ] top face — the object for coil 
formation — Conductors 22a-22f and Pads 23a-23j are formed. The 
laminating electronic parts 24 were produced at the same process as an 
example 1 using these ceramic green sheets la-lf. In the obtained 
laminating electronic parts, the line breadth of a coil was [ 515x210 
micrometers and the diameter of a pad of 50 micrometers and a coil outer 
diameter ] 80 micrometers. 
[0022] 

As shown in drawing 6 (a), when the laminating electronic parts 24 are 
seen from [ the ] a laminating, the coil 27 is making the rectangle. 
Moreover, it sees from a laminating and Pads 25a-25d are located in two 
either per each long side of said rectangle of a total of four places. 
Here, pad 25a corresponds to the pads 23g and 23h of drawing 5 . Pad 25b 
corresponds to the pads 23a, 23b, 23i, and 23j of drawing 5 . Pad 25c 
corresponds to the pads 23c and 23d of drawing 5 . Moreover, it 
corresponds to the pads 23e and 23f of drawing 5 pad 25d. 
[0023] 

A, and B, C and D are on the same rectangular long side among each 
central point of these four pads, respectively, and A and C are on the 
corner where a rectangle counters. Moreover, A' and when it considers as 
B' , the location of four points located in a line in order of A', D, B' , 
and C on a straight line LI, respectively the intersection of a straight 
line vertical to the straight line LI which passes along A or B and 
passes along C and D, and a straight line LI 



jiM4 — * A' DrajEgii=B^ cRg^gii=A' crmm/e 
jiM5 — DrajEg»=B^ crmm=A' cr.g*gBi/i2 

DP^J?g|i=AC' P^^g|iX5/6 



The pad is arranged so that it may be satisfied. 
[0024] 

In this way, the inductance of the obtained laminating electronic parts 
24 (n= 10) was measured. Inductance acquisition effectiveness 
(inductance value per unit area in a coil) is shown in a table 1. 

(4) The example 1 of a comparison 

Drawing 7 (a) - (f) is the top view showing the production process of 
the example of 1 comparison of this invention, a ceramic green sheets 
[ la-lf ] top face — the object for coil formation — Conductors 32a- 
32f and Pads 33a-33j are formed. The laminating electronic parts 34 were 
produced at the same process as an example 1 using these ceramic green 
sheets la-lf. In the obtained laminating electronic parts, the line 
breadth of a coil was [ 515x210 micrometers and the diameter of a pad of 
50 micrometers and a coil outer diameter ] 80 micrometers. 
[0025] 

As shown in drawing 8 (a), when the laminating electronic parts 34 are 
seen from [ the ] a laminating, the coil 37 is making the rectangle. 
Moreover, it sees from a laminating and Pads 35a-35d are located in two 
either per each long side of said rectangle of a total of four places. 
Here, pad 35a corresponds to the pads 33g and 33h of drawing 7 . Pad 35b 
corresponds to the pads 33a, 33b, 33i, and 33j of drawing 7 . Pad 35c 
corresponds to the pads 33c and 33d of drawing 7 . Moreover, it 
corresponds to the pads 33e and 33f of drawing 7 pad 35d. 
[0026] 

A, and B, C and D are on the same rectangular long side among each 
central point of these four pads, respectively. A quadrilateral ABCD 
forms a rectangle. 

Distance between B' D = 145 micrometers 

The pad is arranged so that it may be satisfied. 

[0027] 

In this way, the inductance of the obtained laminating electronic parts 
34 (n= 10) was measured. Inductance acquisition effectiveness 
(inductance value per unit area in a coil) is shown in a table 1. 

(5) The example 2 of a comparison 



Drawing 9 (a) - (f) is the top view showing the production process of 
the example of 1 comparison of this invention, a ceramic green sheets 
[ la-lf ] top face — the object for coil formation — Conductors 42a- 
42f and Pads 43a-43j are formed. The laminating electronic parts 44 were 
produced at the same process as an example 1 using these ceramic green 
sheets la-lf. In the obtained laminating electronic parts, the line 
breadth of a coil was [ 515x210 micrometers and the diameter of a pad of 
50 micrometers and a coil outer diameter ] 80 micrometers. 
[0028] 

As shown in drawing 10 (a), when the laminating electronic parts 44 are 
seen from [ the ] a laminating, the coil 47 is making the rectangle. The 

pads 45a-45d for beer hall connection are located on four corners of 
this rectangle. Here, pad 45a corresponds to the pads 43g and 43h of 
drawing 9 . Pad 45b corresponds to the pads 43a, 43b, 43i, and 43j of 
drawing 9 . Pad 45c corresponds to the pads 43c and 43d of drawing 9 . 
Moreover, it corresponds to the pads 43e and 43f of drawing 9 pad 45d. 
[0029] 

In this way, the inductance of the obtained laminating electronic parts 
44 (n= 10) was measured. Inductance acquisition effectiveness 
(inductance value per unit area in a coil) is shown in a table 1. 

(5) Example 6 

the diameter of a pad after baking is set to 60 micrometers — as — a 
ceramic green sheet — the object for coil formation — the conductor 
and the pad have been arranged and the laminating electronic parts 54 
were produced at the same process as an example 1. 
[0030] 

Drawing 11 is the plan showing the structure of this example. At this 
time, the sum total of area which four pads disturbed to the coil inside 
was 1.4% to the area of the coil inside. 
[0031] 

In this way, the inductance of the obtained laminating electronic parts 
54 (n= 10) and the impedance were measured. An inductance value, an 
impedance value, and beer connectability (percent defective) are shown 
in a table 2. 

(6) Example 7 

the diameter of a pad after baking is set to 100 micrometers — as — a 
ceramic green sheet — the object for coil formation — the conductor 
and the pad have been arranged and the laminating electronic parts 64 
were produced at the same process as an example 1. 
[0032] 

Drawing 11 is the plan showing the structure of this example. The sum 



total of area which four pads disturbed to the coil inside at this time 

was 26% to the area of the coil inside. 

[0033] 

In this way, the inductance of the obtained laminating electronic parts 
64 (n= 10) and the impedance were measured. An inductance value, an 
impedance value, and beer connectability (percent defective) are shown 
in a table 2. 

(7) The example 3 of a comparison 

the diameter of a pad after baking is set to 55 micrometers — as — a 
ceramic green sheet — the object for coil formation — the conductor 
and the pad have been arranged and laminating electronic parts were 
produced at the same process as an example 1. The sum total of area 
which four pads disturbed to the coil inside at this time was 0. 5% to 
the area of the coil inside. 
[0034] 

The inductance of the obtained laminating electronic parts (n= 10) and 
the impedance were measured. An inductance value, an impedance value, 
and beer connectability (percent defective) are shown in a table 2. 

(8) The example 4 of a comparison 

the diameter of a pad after baking is set to 110 micrometers — as — a 
ceramic green sheet — the object for coil formation — the conductor 
and the pad have been arranged and laminating electronic parts were 
produced at the same process as an example 1. The sum total of area 
which four pads disturbed to the coil inside at this time was 34% to the 
area of the coil inside. 
[0035] 

The inductance of the obtained laminating electronic parts (n= 10) and 
the impedance were measured. The inductance value, the impedance value, 
and beer connectability (percent defective) of the sample except a short 
defective are shown in a table 2. 
[0036] 

To the example of a comparison, any example has high inductance 
acquisition effectiveness, and shows sufficient property so that clearly 
from a table 1. On the other hand, the examples 1-2 of a comparison have 
inadequate inductance acquisition effectiveness. This is for the 
distance between pads to approach and to become easy to produce the loss 
of the magnetic flux by the interaction between pads. 
[0037] 

All of examples 1, 6-7 show inductance with good and sufficient beer 
connectability, and the impedance value so that clearly from a table 2. 
On the other hand, the diameter of a pad is smaller than an example 6, 



to the area of the coil inside, in the case of the example 3 of a 
comparison, the sum total of area which four pads disturbed to the coil 
inside becomes [ the diameter of a pad ] close to the line breadth of a 
coil, when smaller than 1.4%, beer connectability falls, and defective 
continuity becomes easy to happen. Furthermore, in order that a pad may 
approach mutually in the case of the example 4 of a comparison when said 
surface ratio is larger than 26% namely, while the diameter of a pad is 
large, and short [ between pads / poor ] becomes easy to take place, 
since an inductance and an impedance fall, it is not more desirable than 
an example 7. 
[0038] 
[A table 1] 
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[0039] 

[A table 2] 
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[0040] 

[Effect of the Invention] 

As explained above, in this invention, by optimizing arrangement and 
magnitude of a pad, highly, the acquisition effectiveness of an 
inductance obtained electronic parts, such as a laminating inductor, a 
laminating impedance component, etc. with good beer connectability, and 
was able to carry out the thing of them. 
[Brief Description of the Drawings] 

[Drawing 1] (a) It is the top view showing the production process of one 
example of - (f) this invention. 
[Drawing 2] 

[Drawing 1] It is the (a) plan and the (b) side elevation showing the 
structure of ********. 

[Drawing 3] (a) It is the top view showing the production process of 
another example of - (f) this invention. 
[Drawing 4] 

[Drawing 3] It is the (a) plan and the (b) sectional view showing the 
structure of 

[Drawing 5] (a) It is the top view showing the production process of 
another example of - (f) this invention. 
[Drawing 6] 

[Drawing 5] It is the (a) plan and the (b) side elevation showing the 
structure of ^^^^^^^^li^ 

[Drawing 7] (a) It is the top view showing the production process of the 
example of a comparison of - (f) this invention. 
[Drawing 8] 

[Drawing 7] It is the (a) plan and the (b) side elevation showing the 
structure of the example of 

[Drawing 9] (a) It is the top view showing the production process of 
another example of a comparison of - (f) this invention. 
[Drawing 10] 

[Drawing 9] It is the (a) plan and the (b) side elevation showing the 
structure of the example of ^^^K^K^K^i^. 

[Drawing 11] It is the plan showing the structure of another example of 
this invention. 

[Drawing 12] It is the plan showing the structure of another example of 
this invention. 

[Drawing 13] It is drawing explaining the configuration of the 

conventional technique of this invention. 

[Description of Notations] 

1 a-f, 71 c-h . . . Ceramic green sheet 



2 a-f, 12 a-f, 22 a-f, 32 a-f, 42 a-f, and 72 b-g . . . the object for 
coil formation — a conductor 

3 a-j, 13 a-j, 23 a-j, 33 a-j, 43 a-j, 74-77 . . . Pad 

4, 14, 24, 34, 44, 54, 64 . . . Laminating electronic parts 

5 a-d, 15 a-d, 25 a-d, 35 a-d, 45 a-d, 55 a-d, 
65 a-d . . . Pad 

6 a-e, 16 a-e, 26 a-e, 36 a-e, 46 a-e . . . Beer hall 
7, 17, 27, 37, 47 ... Coil 

8 . . . External electrode 

A, B, C, D . . . The central point of a pad 

LI . . . Straight line which passes along Points C and D 

L2 . . . Perpendicular taken down from Point A to LI 

L3 . . . Perpendicular taken down from Point B to LI 

A' ... Intersection of LI and L2 

B' ... Intersection of LI and L3 

73 a-d . . . Corner section 



[Translation done. ] 
^ NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] (a) It is the top view showing the production process of one 

example of - (f) this invention. 
[Drawing 2] 

[Drawing 1] It is the (a) plan and the (b) side elevation showing the 
structure of 

[Drawing 3] (a) It is the top view showing the production process of 
another example of - (f) this invention. 
[Drawing 4] 

[Drawing 3] It is the (a) plan and the (b) sectional view showing the 



structure of 

[Drawing 5] (a) It is the top view showing the production process of 
another example of - (f) this invention. 
[Drawing 6] 

[Drawing 5] It is the (a) plan and the (b) side elevation showing the 
structure of 

[Drawing 7] (a) It is the top view showing the production process of the 
example of a comparison of - (f) this invention. 
[Drawing 8] 

[Drawing 7] It is the (a) plan and the (b) side elevation showing the 
structure of the example of ^K^i^^^i^^i^^i^. 

[Drawing 9] (a) It is the top view showing the production process of 
another example of a comparison of - (f) this invention. 
[Drawing 10] 

[Drawing 9] It is the (a) plan and the (b) side elevation showing the 
structure of the example of 

[Drawing 11] It is the plan showing the structure of another example of 
this invention. 

[Drawing 12] It is the plan showing the structure of another example of 
this invention. 

[Drawing 13] It is drawing explaining the configuration of the 
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